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IMosicuuTenbHAA 3aIMCKA

[Iporpamma «JIabopaTopust XUMHUYECKOTO SKCIIEPUMEHTA) JETATU3UPYET COACPIKaHUE Kypca
BHEYPOUYHOM AESITENFHOCTH, JAET MMOAPOOHOE pacIpe/IeIeHre YacoB U MOCIIeI0BATEIFHOCTD U3yUeHUS
TEM U Pa3JelioB.

JlanHas mporpamma npeHa3HaueHa Jyis ydarmmxcs 9 kinacca, o3BosieT PAaCUIUPUTh U YTITyOUTh
Y yJamuxcs MpakTHIeCKOe MPUMEHEHHUE MOTYIeHHBIX TEOPETHIECKIX 3HAHUH 110 XUMHUH.

[Iporpamma paccumTana Ha 34 y4eOHBIX daca (1 yac B HeZlen0), OpHEHTUPOBAHA Ha yTITyOJieHHe
U paclIMpeHNe 3HAHUMN, Ha Pa3BUTHE JF0003HATEIILHOCTY U MHTEPECca K XMMUHU, Ha COBEPIIICHCTBOBAHUE
YMCHHI yUaIuXcsl 00paniaTbes ¢ BEIIECTBAMU.

JlaHHBII Kypc BHEYPOUHOH NeATENbHOCTH IPEyCMaTPpHUBaET SKOJIOTHIECKYIO HAPaBICHHOCTh
XUMHYECKOT0 00pa30BaHUs, IPEIyCMATPUBACT 03HAKOMIICHHUE YUAIIMXCSl C XUMHUSCKUMU acTIeKTaMu
COBPEMEHHOM DKOJIOTUU M SKOJIOTUYECKUX MPo0eM (To0aibHOE MOTEIICHHE KITMMaTa, 030HOBBIC JIBIPHI,
KHCJIOTHBIE JOX/IH, 3aTPSA3HEHNE OKPYIKAIOMIEH CPe/Ibl, ICTOIICHNE TPUPOIHBIX PECYPCOB).

HeHHOCTP IPOrpaMMBbl 3aKIIFOYAETCS B TOM, YTO Y4allUecs C NOMOIIbI KEHC — TEXHOIOTHI
MOJTy4aT BO3MOKHOCTh IIOCMOTPETh HAa PA3JIUYHBIC TPOOJIEMBI C TIO3HIIUU YUCHBIX, OIYTUTh BECh CIICKTP
TpeOOBaHMI K HAYTHOMY HCCIIEIOBAHHIO.

AKTyallbHOCTB ITPOTPAMMBI B TOM, YTO OHA CO3A€T yCIOBHS JUIS COIMATBHOTO, KyIbTYPHOTO U
po(heCCUOHAIBHOTO CaMOOIIPEICIICHUS, TBOPUECKON caMOpean3aliy JHIHOCTH peOEHKa,
(bopMHUPOBaHUSI XUMUYECKOW TPAMOTHOCTH. 3HAHUS U YMEHHS, HEOOXOAMMBIE JIJIsl OpTaHU3aIH
WCCIIEIOBATEIBCKON ACSITETHHOCTH, B OYIyIIIeM CTaHYT OCHOBOMW JIsSI OpPraHNW3allii HAyIHO-
HCCIIEI0BATEILCKOM ACSITEILHOCTH B By3aX, KOJUIEXKAX, TEXHUKyMaxX U T.1.

Bce HWHHOBAIIMOHHBIC NIEAAIrOTUYCCKHUE TEXHOJIOI'MN HM3HAYaJIbHO CTPOATCA Ha
KOMIIETEHTHOCTHOM ITO/IXOJIE M HAIIEJIEHBI B pe3yiIbTaTe 00yueHus Ha OyayIIyto mpodecCHOHaIbHYIO
JIesITeNIbHOCTh. JlaHHOE yTBEep KIEHUE U OTIpE/IeTIsIeT akTyallbHOCTh TpuMeHeHus «Kefic — MeTona» B
npakTuke oopazoBanus. Keiic — TeXHOIOTHH TPEACTABISIOT cO00M TPYITy 00pa30BaTEIbHBIX
TEXHOJIOTHiA, METOZ0B ¥ IPUEMOB 00yUeHNs, OCHOBAHHBIX Ha PEIIEHUN KOHKPETHBIX MTPO0IIeM, 3a/1ad,
MO3BOJISIIOT B3aNMOJICHCTBOBATh BCEM O0YYArOIINMCS, BKITFOYAs MTPETIO1aBaTeIs.

[Ipu pa3paboTke MporpaMMbl aKIICHT JIeIaJICsl Ha BOIPOCHI, KOTOPHIE B 0a30BOM KypCe XUMHUU
OCHOBHOM IITKOJIBI PACCMAaTPUBAIOTCSI HEIOCTATOYHO TOJIHO MWJIM HE PacCMaTPUBAIOTCS COBCEM. 3a7auu U
yHIpaxxHeHHS MTOI00PaHbI TaK, YTO 3aHATHS 110 MX OCMBICTICHHIO W PEIIEHHUO TIPOXOIAT IN00 TapauieTbHO
C U3y4aeMbIM Ha ypOKax MaTepHajoM, JIN00 KakK MOBTOPEHHE y)Ke TIOTYICHHBIX 3HAHUH.

HpaKTI/I'-IeCKaSI 3HAaYMMOCTB IPOrpaMMabl 3aKJIIOYaCcTCA B TOM, YTO C TIOMOLIBIO KEeNCTEXHOJIOTHHU
y/IaeTcsl akTHBU3UPOBATh Pa3INYHbIe (DAKTOPHI: TEOPETUIECKHUE 3HAHUS TI0 TOMY WJIH HHOMY KYpCY,
MPAKTHYECKUH OIBIT 00y4aeMBbIX, UX CIIOCOOHOCTh BHICKA3bIBATH CBOW MBICIH, UACH, TIPEIJIOKEHUS,
YMEHHUE BBICTYIIATh AJIbTEPHATUBHYIO TOUYKY 3PEHUS, U apI'yMEHTHPOBAHO BBICKA3aTh CBOIO.

C moMomIpi0 3TOro MeTo1a 00yJaroIIye MoayJaT BO3MOKHOCTh TIPOSIBUTH U YCOBEPIIICHCTBOBATH
aHAINTUYECKHE U OLIEHOYHBIE HAaBBIKH, HAYYUTHCA paboTaTh B KOMaH/Ie, IPUMEHSTh Ha MPAKTHUKE
TEOPETUUECKHUI MaTepual.

Hosu3sna HaHHOﬁ IIPOrpaMMbI3aKIFOYaCTCAd B BO3MOXKXHOCTU U3YUCHUS YUAlIIUMUCA HOBBIX TEM, HE
paccMaTpuBaeMbIX MTPOrpaMMON TIPEIMETa, C IIOMOIIBIO TIPOOJIEMHOCUTYaTHBHOTO O0YUYEHHSI C
WCIIOJb30BaHUEM KEeHWCOB. DTO MO3BOJISIET CTPOUTH 00YUEHHE yJamuxcs 9 KIacCoB € y4ETOM
MaKCHUMAaJIBHOTO MPUOIMKEHHS IPEMETa XUMHHU K MPAKTHYECKOH CTOPOHE KHU3HH.

JlanHas mporpamma cocTaBiieHa 10 Y4eOHBIM MTOCOOHSIM C TIOJPOOHBIMI WHCTPYKITUSAME U
HEOOXOMMBIM TE€OPETUICCKHM MATEPHUAIIOM.

[Ipu peann3anuu 1aHHON NpOrpaMMbl OYAET 3aJeiicTBOBaHO 000pymoBaHue HeHTpa «Touka
pocta»

Hens Kypca: pacmmpeHue u yriiyOJieHue 3HaHWA M0 MPEeIMETY, CO3/IaHNue BOCITUTHIBAIOIICH CPElIbI,
o0ecrevnBaroIIel aKTUBU3AIMIO HHTEJUIEKTYyaTbHBIX HHTEPECOB YYaIUXCs B CBOOOIHOE BpeMs,
pa3BUTHE 37J0POBOM, TBOPUECKU PACTYIIEH JIUUHOCTH, MOJTOTOBICHHOM K )KU3HENESITENLHOCTH B HOBBIX
YCIIOBHSIX, CIOCOOHOM Ha COITHAIEHO 3HAYUMYIO MTPAKTHUECKYIO I€ATENbHOCTD, PEaTH3aIII0
JIOOPOBOJIBYECKUX WHUINATHUB,

3anaum Kypca:

1. ®opmupoBaHUe TO3UTHBHOM CAMOOIICHKH, CAMOYBaXKEHHSI.
2. ®opMHUpOBaHHE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B COTPYJHAYECTBE:



— YMEHHUE BECTH IHAJIOT, KOOPIMHUPOBATh CBOU JICHCTBUS C ACHCTBUSMHU ITaPTHEPOB 110 COBMECTHOM

JIeATeIIbHOCTH;

— CIIOCOOHOCTH JOOPOXKENATETBHO U YyTKO OTHOCUTBCS K JIFOJISIM, COTIEPEKUBATh; —

(opMHUpOBaHHE COLUATBHO a/ICKBATHBIX CIIOCOOOB MOBEICHHSI.

3. ®opMupoBaHUe CIOCOOHOCTH K OPTaHU3aIuK JCSITEILHOCTU U YIPABJICHUIO €10; — BOCIIUTAHUE
IeJIeyCTPEMIICHHOCTH ¥ HAaCTOWYNBOCTH;

— (opMHUpOBaHKE HABBIKOB OPTraHU3aIMU Pab0vero MpoCTPaHCTBA U PALIMOHATIBHOTO HCIOIb30BAHUS

pabouero BpeMeHU;

— (OopMHUpOBaHKE YMEHHS CAMOCTOSTEIBHO 1 COBMECTHO IUIAHUPOBATH JESTEIEHOCTD U

COTPYJIHUYECTBO; — (HOPMHUPOBAHUE YMEHHUSI CAMOCTOSITEIILHO U COBMECTHO IPUHUMATH PELICHHUSL.

4. ®opMHpOBaHHE YMEHUSI PEIIATh TBOPUYCCKHE 33/1a4H.

5. ®opmupoBaHue yMmeHust pabotath ¢ nHpopMarmeii (cOop, cucTeMaTU3aus, XpaHEeHHUE,
HCITOJI30BaHUE).

HJIaHI/IpyeMLIe pe3yJbTaThbl OCBOCHUA COACPKAHUA KypcCa

JINYHOCTHBIMU Pe3yJIbTaTAMHU ABIISIOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU chepe: TyBCTBO TOPAOCTHU 32 POCCUICKYIO HayKy, OTHOILICHHE K TPYAY,
[IEJIeyCTPEMIIEHHOCTD, CAMOKOHTPOIIb M CAMOOIICHKA;
- 8 mpyoogsoll cghepe: TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHEHIel 00pa30BaTeNbHON TPACKTOPHH;
- 8 NO3HABAMENbHOU chepe: MOTHBAISI YUCHHS, YMEHHE YIIPABIISITh CBOCH MO3HABATEIbHON
e TeTFHOCTH.

IIpenmMeTHBIMH pe3yabTATAMU OCBOSHUS MPOTPAMMBI ABJISIOTCS:
- 6 no3HagamenvHou cepe:

OIMUCBIBATL ACMOHCTPAILIMOHHBIC U CAMOCTOATCIIBHO IIPOBEACHHBIC XUMUYCCKUEC SKCIICPUMCHTEI,
KJ'IaCCI/I(bI/ILII/IPOBaTB N3Yy4YCHHBIC OOBEKTHI U SABJICHHWS; 1aBaTh ONIPEACIICHNA N3YYCHHBIX HOHHTHﬁ;

OTMCHIBATh U Pa3InyaTh U3yUCHHBIC BEIIECTBA, PHMEHICMbIC B IOBCEHEBHOMN JKU3HH;CTPYKTYPHPOBATh
U3YYEHHBIH MaTepral i XUMUYECKYI0 HH(POPMAIINIO, TOTYYSHHYIO U3 APYTUX UCTOYHUKOB;IETIAaTh
BBIBOJIBI M YMO3AKITIOUSHHS U3 HAOIIOIeHIIT;0€30I1acCHO 00paIiaThcs BEIIeCTBAMHU.

- 8 mpyoosoll chepe:

IUIAHWPOBATH U OCYIIECTBIISATH CAMOCTOATEIBHYIO Pa0OTy MO TIOBTOPEHUIO H OCBOSHHIO TEOPETHUECKOM
YacTH,

TUTAHUPOBATH ¥ MIPOBOJUTH XUMHUYECKHI IKCTIEPUMEHT; UCTIOJIL30BaTh BEIIECTBA B COOTBETCTBUU C UX
npeHa3HaYeHHEM U CBOMCTBAMHU.

- 8 YeHHOCMHO - OPUEHMAYUOHHOIU cepe:

AQHAIN3UPOBATH U OLICHUBATh HIOCJIE/ICTBUS LISt OKpY’KaloIei cpeis

OBITOBOI M MPOM3BOJICTBEHHOM JIESATEIBHOCTH YeJIOBeKa. - 8 chepe bezonachocmu
JHCU3HEOesAMEeNbHOCTU:

OKa3bIBaTh MEPBYIO OMOIIb TIPH OTPABJICHHSIX, 0KOTaX M JPYTUX TPaBMax, CBA3aHHBIX C BEIECTBAMH U
nmabopaToOpHBIM 000PYTOBAHUEM.



MeTtanpeaMeTHBIMH pPe3yJIbTaTAMU SBISIOTCS:
- YMEHHE OIpPEeeNsITh CPEJICTBA, TeHEPUPOBATh HEH, HEOOXOAMMEBIE TSl UX PealIN3allvu; - BIaJICHNE YHUBEPCATLHBIMU
€CTEeCTBEHHO-HAYYHBIMHU CTIOCOOaMU JIESATEIBHOCTU: H3MEPEHUE, HAOII0IeHHE, IKCIICPUMEHT, Y4eOHOE UCCIICIOBAHNUE;
- YMEHHE OIPEeeNsITh EeNH U 33/1a4H IeATEIIbHOCTH, BRIOUPATh CPEACTBA PeaTU3aIlii N U IPUMEHATh X Ha
MIPaKTHUKE;
- UCHOJB30BATh Pa3IMYHbIC UICTOYHUKH JUIS MTOTyYSHUS XUMUUECKON HH(OpMaInu.
OcBoeHne TporpaMMbl BHEYPOUHOH JAEATEITHHOCTH 00YYaIONUMHUCS TTO3BOJIUT TOIYYHUTD CIIETYIOIINe
pe3yIbTaThI:

B cepepe pazsumun nuunocmubx yHUGEPCATLHBIX YUEOHBIX 0EICIMEUTL 8 PAMKAX:

Koenumusrozo xomnonenma 6yoym cgpopmuposansi:

- 9KOJIOTUYECKOE CO3HAaHUE, MPU3HAHKE BHICOKOI IEHHOCTH JKU3HHU BO BCEX €€ MPOSBJICHUSX; TPAaBUII TOBEACHUS B
Ype3BbIYaiHbIX CUTYaIIX;

- OCHOBBI COLMAIEHO-KPUTHUYECKOTO MBIIUIEHUS], OPUEHTAIUSA B OCOOCHHOCTSIX COLMAIbHBIX OTHOLICHUH U
B3aUMOJICHCTBUM.

Hesamenvrocmnozo komnonenma 6y0ym cghopmuposamsi:

- YMEHHE BECTH IMAJIOT Ha OCHOBE PaBHOIIPABHBIX OTHOILCHUH M B3aUMHOTO YBKCHUSI U TIPUHSATHS;

- YCTOHYMBBIN MO3HABATEIbHBIM HHTEPEC M CTAHOBJIEHHE CMBICI000pa3ytommell (yHKIIMY O3HABATEIbHOIO MOTHBA,;

- TOTOBHOCTbH BHIOOpa MPOQHILHOTO 00pa3oBaHMsl.

Lennocmmo2o u aMOYUOHATLHO20 KOMNOHEHMO8 Oy0em chopmuposana:

- TMOTPeOHOCTH B CAMOBBIPRKEHHH U CaMOpeaIn3alii, COUAIbHOM PU3HAHNY.

OOyuaromuics Moay4uT BO3MOKHOCTD I (POPMHUPOBAHUSL:

- TOTOBHOCTH K CaMOOOpa30BaHUIO H CaMOBOCIHTAHHIO;

- BBIP2XCHHOW YCTOWYMBOW y4yeOHO-TIO3HABATEIbHON MOTHUBAIIMY M HHTEpECa K YUCHHIO.

B cghepe pazeumus pezyniamusnvlx yHUBEPCATbHBIX YUeOHBIX Oelicmeuil ooyuatowuiica Hayyumces:

= CaMOCTOATCIIbHO aHAJIU3UPOBATH YCJIOBHUA JOCTHIKCHUSA LICJIM HA OCHOBE Y4€Ta BbIACJICHHLIX YUYHUTCIEM OPUCHTUPOB
JIEHCTBYSI B HOBOM y4eOHOM MaTepHale;

- TIEJIETIOJIaraHuIo0, BKITFOYAst MOCTAHOBKY HOBBIX IIEJIEH, MpeoOpa3oBaHue MPAKTHYECKOW 33a/1a4i B TIO3HABATEIHHYIO;

= INIAaHUPOBATh IIYTU JOCTUIKCHUA ueneﬁ.

THonyuums 8603MOMCHOCb HAYUUMBCL:

= [pH IIaHUPOBAHUU JOCTHUKCHUA uenef/i CaMOCTOATCJIbHO U aACKBATHO YUUTHIBATh YCJIIOBUA U CPEACTBA UX
JIOCTHKCHHS,

- CaMOCTOATECIBbHO CTaBUTh HOBBIC y‘-Ie6HBIe ICJIN U 3a1a4Hu.

B cghepe pazeumus noznasamenvHbIX yHUGEPCATbHBIX YUeOHBIX Oelicmeuil ooyuarouuiica Hayuumcs:

- TPOBOJUTH HAOIFOACHUS U DKCIIEPUMEHT T10]] PyKOBOICTBOM YUHTEJIS;

- OCHOBaM pean3alliy MPOEKTHO-MCCIIEA0BATENBCKON NeATEINHHOCTH,

- OCYILECTBJISITh PACIIUPEHHBINA TOMCK HH(OPMAITUH C UCTIOIH30BAHUEM PECYPCOB OMOJIMOTEK U UHTEPHETA.

THonyuum 603MOHCHOCb HAYUUMBCAL:

- CaMOCTOSITEIHHO MPOBOJIUTH HCCIICIOBAHMSI HA OCHOBE PUMEHEHHUS METOJI0B HaOIIOJCHUS U 3KCIIEPUMEHTA;

- CTaBUTH MPOOIIEMY, apTyMEHTUPOBATh €€ aKTyaJIbHOCTb;

- OpraHU30BaTh UCCJICIOBAHNE C IIEIBIO IPOBEPKH THIIOTE3HI; - BBIIBUTATh THIIOTE3HI O CBA3SX M 3aKOHOMEPHOCTSIX
MIPOLIECCOB;

- JIenaTh YMO3aKIIOUCHUS U BEIBOJIBI HA OCHOBE apryMEHTAITHH.

B cghepe pazsumus KOMMYyHUKAMUGHBIX YHUBEPCATIbHBIX YUeOHbIX Oelicmeuil ooyuatowuiicaHayuumces:

- aJeKBaTHO MCIIOJIb30BATh PEUCBBIC CPEACTBA JIJISl PEIICHUS PA3IMYHBIX KOMMYHHUKATHBHBIX 33714, BIIAJICTh YCTHON U
MUCbMEHHOU PEUblo;

- aJIeKBaTHO MCIOJIb30BAaTh peUb JJIsl IUVTAHUPOBAHUS U PETYJSLUU CBOEH JESITEIbHOCTH;

- OpraHWU30BHIBATH U IUIAHUPOBATH YIEOHOE COTPYAHIUIECTBO C YIUTEIIEM U CBEPCTHUKAMH;

- CTPOUTHb MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- WHTETPHUPOBATHLCS B TPYMILY CBEPCTHUKOB U CTPOUTH IMIPOAYKTUBHOE B3aUMOICHCTBIE CO CBEPCTHUKAMH U B3POCIIBIMU.
Honyyums 603MOHNCHOCb HAYYUMBCA

- OKa3bIBaTh MOAACPKKY U COACHCTBUE TEM, OT KOTO 3aBUCHUT JOCTHKECHHUE LIETU B COBMECTHOM ACSITEIbHOCTH;



- OpaTh Ha ce0sI MHUIIHATHBY B OPraHU3aIl[iHd COBMECTHOI'O ICHCTBHS.

q)OpMBI M BUAbI y'leﬁHOﬁ HEATCJIBbHOCTH

B mporniecce 3aHsTHI BEAYIIMMA METOJAMH U TIPHEMaMH OpPTaHU3aINH JesTeTFHOCTH YIaIuXCs SIBISIOTCS:

— METO/]I CITyXOBOTO BOCIIPHSTHS U CIIOBECHOW Nepesiaun WH(pOpPMAaNuu; MPUEMBL: paccKas, JeKIHs,

JUCKyccus, Oecesia, BRICTYILICHUE;

— METOJ] CTUMYJIUPOBAaHUS U MOTUBAIIUY;

MIPUEMBI: CO3[IaHNe CUTYaIlNH yCcIeXa, MOOMPEeHNE, BHITOTHEHIE TBOPUYECKUX 3aJaHHH, CO3/IaHUe MPOOIEMHOM
CUTYyaIlU¥, IPOTHO3UPOBaHUe OyayIe AeITeIbHOCTH, KOPPEKTHOE NPEAbsBICHUE TPeOOBaHMIA, 3aHHTEPECOBAHHOCTh
pe3ynbTaTamu padoThI;

— METOJI Iepeiayu HH(POPMAIIUHU C IIOMOIIBIO PAKTUYECKON JICATEIBHOCTH, MPUEMBI COCTABICHHE TUIAHA,

TE3WCOB BBICTYIIICHHUH, PEIaKTHPOBAaHNE, OIIEHNBAaHNE BHICTYIICHHUN, COCTABICHHE CXEM U TaOJIHII;

— METOJ KOHTPOJIS;

TIPUEMBI: aHaJIN3 BRICTYIUICHHA, HAOMIOACHHS, CAMOOIIEHKA, OIIEHKA TPYTIIEI, TECTHI, BRICTYIIJICHHUS HA 3aHATHIX, 3aIlIUTa
MIPOEKTA.

@DopMbl OPraHU3al UM 00yYeHUs:

— TPYIIIOBBIE; — HHIUBHIYaJIbHEIC;
— (pponTaNBHEIE.

@opMBbI KOHTPOJIS Pe3y/IbTATOB OCBOEHUsI MPOrpaMmMbl PopMbI KOHTPOJIS:

*  TeKyILIUi KOHTPOJb (OLEHKAa aKTUBHOCTH TPU 00CYKACHUH MPOOJIEMHBIX BOIPOCOB, PE3YJIHTATOB BBHITIOIHEHHSI
JIOMAITHUX 3aaHui);

*  TeMaTU4YeCKHU{ KOHTPOJb (OLEHKA Pe3yIbTaTOB TEMATHUECKOTO TECTUPOBAHUS);

*  HUTOTOBBIF KOHTPOJIB (OIIEHKA PE3yIhTaTOB BBHIMTOTHEHHUS Pa3nuyHbIX BapnaHToB KMIMOoB)

CoaepikaHusi Kypca BHEYPOUHOii 1eSITeIbHOCTH
BEIIECTBA (3 uaca)

HemHoro u3 ucropun xumuu. Xumus BUepa, CErOAHs, 3aBTpa.

BemiecTBo, ¢pu3nueckue CBOHCTBA BEILIECTB.

Otnnune 4uCTHIX BenecTB oT cMeceld. CriocoObl pasaenenus cmeceid. IlpakTuyeckas paéora Ne 1
«Crnoco0bl paszieneHus cmecein».

XUMHWYECKHUE PEAKLIVM (4 uaca)

[Tpu3Haku xuMuvecknx peaknuii. Kitaccnukaius XuMUIeCKIX peaknui 10 Pa3InYHBIM IMPU3HAKAM.
DNEKTPONIUTUUECKAS TUCCOIHAIINS. DJICKTPOJIUTHI U HEJICKTPOJIUTHI. Peakiiuu noHHOro oOMeHa. OKHUCIUTEIBHO-
BOCCTaHOBUTENBbHBIC peakiiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.

JlaGopaTopHasi paGora Ne 1 «Peakius 3aMeleHnss MEIH 5KeJIe30M B PACTBOPE MEAHOIO KYIIOpOca, BOAOPOJIa IIMHKOM B
pacTBOpPE COJSTHOM KHCIOTBDY.

JladopaTopHas padora Ne 2 «Peakius oOMeHa MEKIy KapOOHATOM KaJIbIIUS M COJITHOM KHCIIOTOH, XJIOPUIOM Oapust U
CEPHOU KUCIOTOWY, «Peakiust pa3noKeHus TUIPOKCHIA METU

(1)».

METAJUIBI (9 yacoB)

XapakTepucTUKa METAJUIOB IIaBHBIX MOATPYII U UX COCIMHEHUI

OOm1as XxapaKTepHCTHKa METAUIOB MIaBHBIX ToArpyni I-111 rpymir B cBsI3M ¢ MX MOJNI0KEHHEM B IIEPHOINIECKON CHCTEME
xuMuueckux ementos .M. MeHneneeBa u 0COOCHHOCTH CTPOCHHS UX aTOMOB.

XapakTepHble XUMHUECKHE CBONCTBA MPOCTHIX BEIIECTB M COEANHEHUI METAIIJIOB - IEJTO0YHBIX, [IETOYHO3EMETbHBIX.
XapaKkTepUCTUKA NTEPEXOAHBIX JIEMEHTOB — ME/IH, JKEJI€3a, AJTFOMUHUSA 10 UX IOJIOKEHUIO B IEPUOJUYECKON cucTEME
xuMuaeckux snementoB .M. MenneneeBa 1 0COOCHHOCTSIM CTPOCHHUS MX aTOMOB.

MerTansl B IpUpoJe: PyAbl YEPHBIX, IIBETHBIX, AParoleHHBIX METAIOB. XapaKTepHbIe METAJNTNUYECKUE, PUINUECKUE U
XMMHUYECKNE CBOWCTBA, BHYTPEHHEE CTPOEHUE METAIIIIOB.



[lonsITHE aKTUBHBIX U TACCHBHBIX MeTaiIoB. [1omp3a 1 Bpea MEeTaIoB [Tl YeJIOBeKa.

DIEKTPOXUMHUYSCKHH Psif] HAPsDKEHUH MeTautoB. Koppo3us MeTaioB. MexaHu3M KOPPO3UH METAILIOB.
Knaccuduxarus kopposuu metamioB. CriocoObI 3alTUTH OT KOPPO3UU. AHTUKOPPO3UIHBIE MOKPHITUS. CIIIaBhI.
Peakumu OBP ¢ yyactuem metamioB u ux coeaunenuil. llenouku npeBpainenuti (o oopasiry OI'D).
IIpaxkTHyeckasn padora Ne 2 «KadecTBeHHBIC pEaKIIMK HA HOHBI METAIIOBY

HEMETAUJLJIBI (13 yacoB)

Hewmerannsl B mpupoae. Vcnonb3oBaHue OpUPOIHBIX PECYPCOB.

Crpoenne atoMoB HeMeTaIIOB. CTpoeHus: MOJIeKyn HemeTaioB. dusndeckue cBoiicTBa HeMeTauioB. CocTas U
CBOMCTBa MIPOCTHIX BEIIECTB — HEMETAJIJIOB.

Psin anexkTpooTpHLIaTENbHOCTH HEMETAJUIOB. X UMHUYECKHUE CBOMCTBA HEMETAILIOB.

[IpakTuueckas mkana 3MEKTPOOTPUIIATEIHLHOCTH aTOMOB. HeMeTasibl — OKUCTUTENN U BOCCTAHOBUTEIIH.
B3aumMopeiicTBIE C MPOCTHIMU U CIOXKHBIMU BEIIIECTBAM.

O01mas XxapakTepuCTHKa HEMETAIIOB TIaBHBIX oArpyrit [V—VII rpymir B ¢Bs3M ¢ MX TOJI0KEHNUEM B MTEPHOANIECKON
cucreMe xuMrudeckux snmeMeHToB J[.. MeHneneeBa 1 0COOEHHOCTSIMH CTPOEHUS HX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCTMHEHUN HEMETAJIOB - TaJOT€HOB, KUCIOPO/Ia, CEPHI,
a3oTa, hocdopa, yriepoaa, kpeMHus. Pemenre 3aganuii Ha COCTaBICHNE YPAaBHEHHN XUMUYECKUX PEAKITHA.
IIpakTuyeckas padora Ne 3 «JKkcnepuMeHTaIbHBIC 3a/1a4U IO PACIIO3HABAHUIO U MOJIYYEHHIO BEIIECTBY

XUMUS U 3JJOPOBBE (2 4aca)

CocraB u CpeacTBa COBPEMCHHLIX U CTAPMHHBIX CPCIACTB T'MTUCHBI, POJIb XUMUYCCKUX 3HaHUH B TpaMOTHOM BI>I60pe 9TUX
CPEZCTB; I0JIE3HBIE COBETHI 110 YXOLY 3a IIOJIOCTBIO PTa.

OCHOBHBIE COCTaBIIAIOLINE 340POBOro 00pa3a ku3Hu. [IpaBuna moanepxanusi 310poBoro odpasa xu3Hu. Posb
XUMUYECKUX 3HAHUH IPH aHAIU3E B3aUMOJEHUCTBHS OpraHU3Ma C BHELIHEH Cpesoil.

XUMUSA U OKOJIOTUS (3 uaca)

OcHOBHBIE BUBI 3arPSI3HEHUH aTMOC(EPH! M KX UCTOUHUKH.

Bopa. Boga B macmrabax mianeTsl. O4uCTKa TUTHEBOM BOMBL.

[MapHuKoBEI 3G deKT, TI00aTbHOE MOTEIUICHHE KIMMaTa U MX BO3MOKHBIE TTOCIIEICTBHSL.

O30HOBBII1 CJI0H U €T0 3HAaYEeHUE IS )KU3HU Ha 3emute. 3amuta atMocephl OT 3arps3HEHHS.

Hedts n mHedrenponyktel. HedTr kak Tommuso. 3arpsi3sHeHUs] MUPOBBIX BOOEMOB. JINYHAs OTBETCTBEHHOCTD
Ka)XJJOTr0 4eJIoBeKa 3a 0€30IacCHYI0 OKPYKAIOIIYI0 CPEmy.

VI TemaTuueckoe NiaHUPOBaHHE

Hcnoan3oBanne
000py/10BaHMS LIEHTPA

Ne KoaBo| ecTeCTBEeHHOHAY4YHOUH H
Tema 3aHATHA .
n/n 4acoB TeXHOJIOTHYeCKOil
HaNpPaBJEHHOCTEH
«Touka poctay»
l. BemecrBa 3
1 Hewmnoro u3 ucropuu xumun. XuMus BUEpA, 1 JeMoHCTpannoHHOe
CEero/IHA, 3aBTpa. obopyoBaHue
2 BemecTBo, dhusznyeckue cBoOCTBa BEUIECTB. 1 Hudposas nmabopatopus mo
OTnuune YUCTHIX BemecTB OT cMecei. CrocoObl XuMuH (0a30BBIH YPOBEHb),
paszeneHus cMecei. KOMILIEKT MOCY/IbI U

obopymoBaHus s
YUYCHHUYCCKUX OINBITOB




IIpakTuyeckasn padorta Ne 1
«CrtocoOBI pa3ienieHuss cMecein.

Iudposas madbopaTopus 1o
XUMUH (6a30BBIA YPOBEHB ),
KOMILIEKT ITOCY bl U
obopymoBaHuUs s
YUECHHUYECKUX
OTIBITOB,KOMIUICKT
XUMHUYECKUX PCAKTHBOB

1. XuMu4yecKkue peakuun

[Tpusnakm xumuyeckux peakuuid. Knaccupukanus Jatuukanex

XUMHUYECKHUX peakluil M0 pa3aIuyHbIM IpU3HAKaM. TPOIPOBOAHOCTH. JaTynk
ONeKTpONUTHYECKas TUCCOLUAIIHSL. TemmnepaTypsl
ONEKTPONUTHI U HEBNIEKTPOJIUTHL. Peakiiuu HOHHOTO JleMoHCcTpannoHHOE
oOmeHa. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC o0opynoBaHue

pcaKkuuu. OKHCIIMTEIN U BOCCTAHOBUTEIIH.

JlaGopaTopHasn padora Ne 1 «Peakuus 3amernieHus
MEJIHU JKEJIE30M B PacTBOPE MEIHOTO KyIopoca,
BOJIOPOJa LIUHKOM B PacTBOPE COJIIHON KUCIIOTBDY.

Hudporas mabopatopus mo
xuMuH (0a30BBIN YPOBEHB),
KOMIIJIEKT MOCY bl U
obopymoBaHus s
YUEHHYECKHX OIBITOB
(pu3mka, xumus,
OMOJIOTHS), KOMIUICKT
XMMHYECKHX PEAKTHBOB

JlaGopaTopHas padora Ne 2 «Peaknus oOMeHa
MeXTy KapOOHATOM KaJbIHsI U COJSTHOU KACIOTOM,
XJIOPHUIOM Oapus M CEpHOHN KUCIOTONY, «Peakmus
paznoxxenus rugpokcuna Meau (I10)».

Hudporas mabopatopus mo
xumun (0a30BBIN YPOBEHB),
KOMIUTEKT ITOCY/IBI 1
obopymoBaHus s
YUEHHYECKHX OIBITOB
(pusuka, xuMuUS,
OMOJIOTHS), KOMIUIEKT
XMMHUYECKUX PEaKTUBOB

1. MeTajlibl.

XapaKkTepuCTHKa METAJUIOB TJIABHBIX MOTPYII U HX
COEIMHEHUN.

JlaTuuk 311eK
TPONpOBOAHOCTH. JlaTunk
Temnepatypsl

OO01mas XxapakTepUCTHKA METAJJIOB IJIaBHBIX
noarpymnmn I-1II rpymi B ¢Bsi3u € UX MOJOKEHUEM B
MEPUOIUYECKON CUCTEME XUMUYECKUX HJIEMEHTOB
J.W. MenneneeBa n 0cOOEHHOCTH CTPOCHUS UX
aTOMOB.

Hudposas nabopatopus 1mo
XUMHH
JleMOHCTpaIuoHHOE
obopymoBaHue,
KOMITJICKT XMMHUYECKUX
PEaKkTUBOB
JlaT4auk a5mex
TPONPOBOAHOCTH. [JaTunk

TemnepaTypsl
10 XapakTepHble XUMHUECKHE CBONCTBA MPOCTHIX JleMoHCcTpannoHHOE
BEILECTB U COCITMHEHUH METAJUIOB - IEJOYHBIX, obopyioBaHHe
HIEJIOYHO3EMEIIBHBIX
11 XapakTepHUCTHKA IEPEXOAHBIX JIEMEHTOB — MEIH, Hudposas naboparopusi 1o

xKeJe3a, AIOMUHHS 10 UX TOJI0XKEHHIO B
HepHO}IH‘IeCKOﬁ CHUCTEME XUMHNYECCKHX JJIECMECHTOB
J.M1. MenneneeBa u 0cCOOEHHOCTSIM CTPOCHHS MX
aTOMOB.

XUMUH
JemoHcTpalionHoe
o0opypoBaHue,
KOMIUIEKT XUMHYECKUX
PEaKTHUBOB
JlaTuuk snex




TPONPOBOAHOCTH. JaTunk
TemnepaTypbl

12 Mertaisl B IpUpoAe: pyasl YEPHBIX, IBETHBIX, 1 Hudposas nabopatopusi mo
JParoleHHBIX METAJUIOB. XapaKTepHbIe XUMUH
MeTaJTn4eckne, GU3nIecKne 1 XUMUIECKIe JleMOHCTpanmoHHOE
CBOWCTBa, BHYTPEHHEE CTPOCHNE METAJLIOB. obopymnoBaHue,

KOMIUIEKT XUMHYECKUX
PEaKTUBOB
JlaTuuk smex
TPONPOBOAHOCTH. JlaTunk
Temnepatypsl

13 [TonsATHE aKTUBHBIX M TACCUBHBIX MeTalIoB. [lomb3a 1 udposas madbopaTopus 1o
U BpeJ METAJUIOB JUISl YEIOBEKa. XUMUH

HemoHcTpaniionHoe
obopypoBaHue,
KOMILJIEKT XUMUYECKUX
pEaKTHUBOB
JlaTumk 311eK
TPONMPOBOAHOCTH. JaTuuk
TemnepaTypsl

14 DNEKTPOXUMUYECKUH PsT HANIPSDKEHUI METaIOB. 1 KomrutekT xommeknunit u3
Koppo3zus metanos. MexaHuszM KOppo3uu CIIMCKA
MetaioB. Knaccudukamnus Koppo3nu METaIIoB.

Crioco0sI 3aIHTEl OT KOPPO3UU. AHTHKOPPO3HIAHEIE
NOKphITHS. CIUTaBHL

15 Peakiiuu OBP ¢ ygactuem MeTauioB U UX 1 JleMOHCTpallMOHHOE
coenuHenwnil. Llenmouku npeBpamienwii (o oopasiry obopynoBaHue
oro).

16 IIpakTuyeckas padora Ne 2 «KagecTBeHHBIC 1 Hudposas nabopatopus 1mo
peaKIyy Ha HOHBI METAJIIIOB) XUMUH (0a30BBIN YPOBEHb),

KOMIDIEKT ITOCYIbI U
obopymoBaHus s
YYIEHUYIECKIX
OTIBITOB,KOMILIEKT
XUMHYECKUX PEaKTHBOB
V. HemeTannl 13
17 Hemeranns B npupoge. Mcnons3oBanne npupoaHbIX 1 Hudposas naboparopusi 1o
pecypcoB. XUMHH
JemoHcTpalonHoe
o0opypoBaHue,
KOMILJIEKT XUMUYECKUX
PEaKTHUBOB
Jlatuuk ek
TPONpOBOAHOCTH. JlaTunk
TemnepaTypsl
18 CrpoeHue aTOMOB HEMETAJLIOB. 1 Hudposas sabopatopus 1mo
XUMUH
JeMoHCTpalluoOHHOE
o0opynoBaHue
19 CtpoeHus MOJIEKYJI HEMETAJIJIOB. 1 udposas nabopaTopus 1o




XUMHH
JemoHcTpalonHoe
obopymoBaHue

20

dusnueckue cBOMCTBAa HEMETAIIOB.

Hudposas nabopatopus mo
XUMUH
JemoHcTpalroHHoe
o0opynoBaHue

21

Cocras u CBOICTBa MIPOCTBIX
BEIIECTB — HEMETAJLIOB.

Hudposas nabopatopus mo
XUMUH
JemoHcTpalroHHoe
o0opynoBaHue

22

PSII[ QJICKTPOOTPHULIATCIILHOCTH HEMCTAJIJIOB.

Hudposas nabopatopus mo
XUMUH
JemoHcTpalroHHoe
o0opynoBaHue

23

XUMHWYECKHUE CBOMCTBA HEMETAJLJIOB.

Hudposas nabopatopus mo
XUMUH (0a30BBI YPOBEHb),
KOMIUIEKT MOCY/bI U
obopymoBaHus s
YYCHUYECKHX
OITBITOB,KOMILICKT

XUMHYCCKUX PEAKTUBOB

24

[IpakTnyeckas IIKajga 3JIEKTPOOTPULIATEIBHOCTH
aTOMOB.

Hudporas mabopatopus mo
XUMHUHU
HemoHcTpaniionHoe
o0opyoBaHue,
KOMIUICKT XUMHWYECCKHUX
pEaKTUBOB

25

HemeTaminsl — OKHUCIIMTENN U BOCCTAHOBUTEIIH.
B3aumoneiicTBrUe ¢ MPOCTHIMU U CIOKHBIMU
BeIIeCTBaM.

Hudposas nabopaTopus 1mo
XUMHH
JemoHcTpanionHoe
obopymoBaHue,
KOMILJICKT XMMHUYECKUX
PEaKTUBOB

26

OOmas xapakTepuCTHKa HEMETAIJIOB TJIaBHBIX
noarpynn [V—VII rpynn B CBSA3U ¢ UX HOJ0KEHUEM
B IEPHOANYECKON CUCTEME XUMHUYECKUX IEMEHTOB
J.U. MenneneeBa u 0cOOEHHOCTSIMHU CTPOCHHUS UX
aTOMOB.

Hudposas mabopaTopus mo
XUMHH
JeMoHCTpallnOHHOE
obopymoBanue,
KOMILJIEKT XUMUYECKUX
PEaKTUBOB

27

XapakTepHbIe XUMHUYECKUE CBOMCTRA MPOCTHIX
BEIIECTB M COEANHEHUH HEMETAJLIOB - TAJIOTE€HOB,
KHCJIOpOJia, cephl, a30Ta, pocdopa, yriepoaa,
KPEMHU.

Hudposas naboparopusi 1o
XUMHH
JemoHcTpalionHoe
o0opypoBaHue,
KOMILJIEKT XUMUYECKUX
PEaKTHUBOB

28

Pemenue 3ananuii Ha cocTaBieHUE YPaBHEHUI
XUMHUUYECKUX PEeaKiiuil.

udposas nabopaTopus 1o
XUMHH
JemoHcTpalmoHHoe




o00opymoBaHue,
KOMIUTEKT XMMHUUYECKHUX

PEaKTUBOB
29 IMpakTuyeckas padora Ne 3 «DkcnepuMeHTaIbHBIC Hudposas nabopatopus mo
3aJja4uy 110 Paclio3HABAHUIO U MOJIY4YEHHIO BELIECTB XUMHUH (0a30BbIH yPOBEHB),
KOMILJIEKT IIOCY bl U
obopymoBaHuUs s
YUEHHUYECKUX
OTIBITOB,KOMIUIEKT
XUMUYECKHUX PEaKTHBOB
V. Xumu1 H 310pOBbe
30 CocTaB U cpeacTBa COBPEMEHHBIX U CTApUHHBIX Hudposas 1abopatopus mo
CPEACTB TUTHEHBI, POJIb XUMUYECKUX 3HAHUN B XUMUH (0a30BBI YPOBEHB),
IPaMOTHOM BBIOOpE 3TUX CPEACTB; TOJIC3HBIC KOMILJIEKT ITOCY bl U
COBETHI 10 YXOAY 3a MOJIOCTHIO PTa. 00opynoBaHus IS
YYCHUYECKHX OIBITOB,
KOMIUJIEKT XMMUYECKUX
PEaKTHBOB
31 OCHOBHBIE COCTaBIISIOIIUE 3I0POBOTO 0Opa3a Hudposas mabopatopus mo
xwu3Hu. [IpaBuiia moauepikanus 3710pOBOTO 00pasa xumun (0a30BBIN YPOBEHB),
XKHU3HU. POJIb XMMUYECKUX 3HAHUN IIPU aHAIN3E KOMIUJIEKT ITOCY bl U
B3aUMO/JICUCTBUA OpraHU3Ma C BHELIHEW CPEoi. o0opymoBaHus s
YUEHHYECKHX OIBITOB,
KOMITJICKT XUMHUYECKUX
PEaKTHBOB
VI. Xumus u 3Ko0J10rust
32 OcHOBHBIE BUJBI 3arPsI3HEHUI aTMOC(EPHI U UX Hudposas nabopatopus mo
HMCTOYHUKH. xuMuH (0a30BBIN YPOBEHB),
KOMIIJIEKT MOCYIbI U
00opyoBaHus IS
YUECHHYECKHX OTIBITOB,
KOMILJIEKT XUMUYECKUX
pEaKTHBOB
33 Bopa. Boaa B macmtabax mianeTsl. O4ncTka Hudpoast 1aboparopus 1o
[IATHEBON BOABI. XUMUH (0a30BBIN YPOBEHb),
KOMIIJIEKT MOCYIbI U
o0opynoBaHus IS
YYECHHYECKHX OTBITOB,
KOMITJIEKT XMMUYECKUX
PEaKTHBOB
34 [MapHuKOBBIH AP deKT, TTI00aTbHOE MOTETICHHE Hudpoast 1aboparopus 1o

KJIMMAaTa U UX BO3MOXKHEIE ociIeacTBUS. O30HOBBIN
CJIOH U €ro 3HaueHue I KA3HU Ha 3eMiie. 3aluTa
aTMoc(epsl OT 3arps3HeHUs.

XuMuH (0a30BBIH YPOBEHb),
KOMIUJIEKT ITOCY bl U
obopymoBaHus s
YUYEHHYECKHX OTBITOB,
KOMILJIEKT XUMUYECKUX
PEaKTHBOB

VII IlepeyeHb pekoOMeHyeMbIX HCTOYHUKOB

1. Apckuii FO.M., Janunsaa B.. u ap. « DKOJIOrHYECKUE MPOOIIEMBI: YTO IIPOUCXOJUT, KTO BUHOBAT M YTO JENATh):
yuebHoe mocobue. M., MHOIITY, 1997.
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baiikoBa B.M. Xumus nmocie ypokoB. B momomrs mkose. — M.: IIpocsemenue, 201 1.

brikanosa T.A., beikanoB A.C. 3amaun 1o XMMHUH C SKOJOTHISCKAM coepkanueM. — Boporex, 1997.
Tonsadensn M.I'. BaeknaccHas pabora mo xumuu. — M.: [Ipocsemenne, 2012.

I'me6oBa B.Jl. Opranu3zaius u mpoBeeHNEe YKOIOTHIECKOT0 MIPAKTHKyMa CO IKOIbHUKAMH: METOTUIECKIE
pexomennaun/B.J1. I'nebora, H.B.Ilo3nuskoBa. — Ynesaosck: YUIIKIIPO, 2007

I'peuymmnukosa T.FO. [Iporpamma BHeypouHO# nesitenbHocTH «bruochepa. Dxonorus. 3goposse». [Tekcer]:

Metonunueckne pekomenganuu /T.10. I'peaymmnkosa, E.B. Crimpuna. — YuesaoBck: @PT'BOY BO «Yal'TlVY nm.

H. H. Yaesgaosay, 2017.
I'peaymankosa T.1O. [IporpamMmma BHEYpOUHOH AEATETHHOCTH «DKOJIOTO-KpaeBeIIecKie KBeCTh». [ TeKcT]:

Meronuueckue pekomenaanuu /T.10. I'peuymaukosa, E.B. Criupuna. — Yinbsaosck: @®T'BOY BO «Yal'TIV um.

W. H. YnestHOBaY, 2017.

Crmpuna E.B. IIpaktukym mo mquctumuiude «lIpukinagaas ruapobuonorusny: yaedHoe mocodue. Y IIbSTHOBCK:
VI'CXA um. I1.A. Cronsinuna, 2012.

Cmupuna E.B. TIporpamMmma BHEYpOUYHOI eaTeIbHOCTH «HeT0BEK Cpely JI0ACH».

[Tekct] : MeTogu4eckne pekoMeHaanuu s yaureneit 6nosnorun / E.B. Cnupuna, T.1O. I'peuymankoBa. —
Vaesnonck: Llentp OCH, 2015.

daneesa ['.A. Xumus u sxonorust: Marepuansl 1Jist IpoBeJeHUs Y4eOHOH 1 BHEYPOUHOH paboTHI 10
JKOJIOTHYECKOMY BOCTIUTaHUI0. — Bonrorpan: Yuaurens, 2005
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